The ruminal microbial protein synthesis (MPS) was estimated in six adult Granadina goats and six Segureña sheep by measuring the urinary allantoin excretion and using the purine bases/N (PB/N) content ratios, determined in liquid associated bacteria (LAB) from continuous fermentors. Both, animals and fermentors were fed four different diets which included olive by-products: twostage olive cake and olive leaves. Goats showed higher (P<0.001) microbial protein synthesis and effi ciencies values for some diets than sheep. The PB/N content was affected (P<0.001) by the quality of diet supplied to the fermentors and its use resulted in an overestimation of MPS.
INTRODUCTION
An intensive research labour over the last 30 years has been carried out to estimate microbial protein synthesis (MPS) in ruminants. The information has been generally obtained by using balanced rations, formulated with conventional feedstuffs, but little or any information is available concerning non conventional feeds or industrial by-products. Almost null comparative interspecies (goats vs sheep) studies are available, concerning MPS. Several endogenous and exogenous markers to label microbial material have been used, being the urinary excretion of purine derivatives (PD) the most useful approach for estimating MPS in ruminants (Balcells et al., 1991) , in the last years. Recently, a response model using the urinary excretion of purine derivatives (PD) has been developed in goats (Belenguer et al., 2002) which allows us to estimate the MPS also in this specie.
The objective is this work was to compare the microbial protein supply to the duodenum and its effi ciency of synthesis in sheep and goats, fed different quality diets which included olive by-products, by using the PD response models developed for each animal species.
MATERIAL AND METHODS
Six non cannulated Granadina goats (46 ± 3.1 kg BW) and six non cannulated Segurena wethers (72 ± 5.1 kg BW) were randomly fed four experimental diets consisting of lucerne hay -AH-; lucerne hay (60%) plus pellets (40%), formulated with two stage olive cake -TSDOC-and barley grain (1:2) -AHCO-; olive leaves -OL-, and OL (66%) plus barley grain (23%) and faba bean (10%) -OLSUP-. Diets included a mineral-vitamin mixture (7%) to ensure animals requirements and were offered once daily at 09.00. After 20 d of adaptation to the experimental diet, the animals were disposed in individual metabolism crates. Samples of feeds and daily refusals were taken for each animal during 7 d, thawed and mixed before analysis. Urine was collected (under 10% H 2 SO 4 ) daily, before feeding, during 5 d. After collection 100 ml sub-sample was stored at -20ºC for allantoin concentrations analyses. A parallel in vitro experiment, using eight continuous fermentors, was carried out. Fermentors were fed the same experimental diets supplied to the animals and inoculated with rumen liquor from goats (4 fermenters) and wethers (4 fermenters). At the end of the assay, liquid associated bacteria (LAB) isolation from fermentors content was carried out (Molina Alcaide et al., 1996) . Bacterial pellets were freeze-dried and analysed for purine bases (Balcells et al., 1992) and N.
Samples of feeds, refusals and effl uents were mill ground (1 mm) and analysed for DM, OM, CF and N, according to the AOAC (1984) methods. Gross energy (GE) was determined in an adiabatic calorimeter; NDF, ADF and ADL analyses were performed by the procedure of van Soest et al. (1991) . Duodenal fl ow of purine bases (PB) (x, µmol/kg LW 0.75 ) was calculated from urinary PD excretion (y, µmol/kg LW 0.75 ), by following the models proposed by Balcells et al. (1991) and Belenguer et al. (2002) for sheep and goats, respectively. The x values, calculated for each animal, were transformed to microbial N supply (g/day) as: x / (0.83 × z) where 0.83 is the true digestibility of duodenal PB and z the PB:N average content ratio (mmol:g) found in LAB, extracted from the fermentors fed the corresponding diet. Data were analysed by the GLM procedure of SAS (1989).
RESULTS AND DISCUSSION
Diets based on lucerne hay (AH and AHCO), compared to those based on olive leaves (OL and OLSUP), showed higher N contents (30.0 and 25.4 vs 11.9 and 14.1, g/kg DM, respectively) and lower lignin (54.5 and 58.5 vs 167 and 127, g/kg DM, respectively), CF (17 and 24 vs 80.3 and 63.0, g/kg DM, respectively) and acid detergent insoluble N (62.0 and 107 vs 278 and 216, g/kg total N) contents. Table 1 shows the PB/N content ratios in LAB, harvested from the fermenters and the estimated microbial protein N supply to the duodenum and the effi ciencies of synthesis.
The microbial N supply to the duodenum showed higher values than those found by others (Ben Salem et al., 2000) with sheep, using similar quality diets and the same microbial marker. In fact, the estimated effi ciencies of synthesis were also higher than those proposed by either the ARC (1980) -32 g microbial N/kg DOMR-, AFRC (1992) -9 g microbial protein/MJ MFE-and Madsen et al. (1995) -20 g of amino acidic microbial N/kg CHOD-. This overestimation could be explained by either the use of a PB/N value obtained from fermenters, rather than from an inoculum collected directly from the rumen and the use of a bacterial sample as rumen protozoa presents 50% lower PB/N ratio values than bacteria. The PB/N ratio also presents differences (P<0.001) depending on the diet supplied. However, they were not different (P<0.001) between fermenters inoculated with rumen liquor from goats and sheep. Goats showed higher (P<0.001) microbial protein supply to the duodenum per kg/LW 0.75 than wethers when they were fed AHCO diet. Goats also showed higher effi ciencies of synthesis than wethers when fed AHCO and OL diets, indicating a most effi cient microbial activity in the rumen of this animal species.
When MSP was correlated with the parameters proposed by the different Protein Evaluation Systems of Feedstuffs for Ruminants, as an index of energy availability for rumen microorganisms, the highest relationships were obtained with CHOD (r = 0.85) and MFE (r = 0.83) intakes, compared to that related with DOMR (r = 0.78). It might be due to the dietary fat correction that both approaches make (AFRC, 1992; Madsen et al., 1995) as OL and OLSUP diets presented relatively high fat contents (80.0 and 60.3 g/kg DM, respectively).
CONCLUSIONS
Sheep and goats showed differences in microbial protein synthesis and effi ciencies depending on diet quality. That could indicate the need of knowing this parameter separately for each species for accurate diets formulation. PB/N content ratios in the rumen bacteria change with diets quality variation. The use of values from LAB isolated in continuous fermentors, gives a clear overestimation of the microbial protein synthesis.
